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Abstract 


The antituberculosis drugs used in paediatric patients are: rifampicin, isoniazid, and pyrazinamide. The treatment of 
infections with rifampicin, isoniazid, and pyrazinamide has been reviewed. The efficacy and safety of rifampicin have been 
reported in children. The pharmacokinetics of rifampicin have been studied in infants and rifampicin median elimination 
half-life is 7.1 hours in infants with a postnatal age < 14 days and 3.5 hours in infants with a postnatal age > 14 days. The 
treatment of children with rifampicin has been described. Rifampicin penetrates into the cerebrospinal fluid and treats the 
tuberculous meningitis and tuberculous meningo-encephalitis. Rifampicin is poorly transferred across the human placenta 
and poorly migrates into the breast-milk. The pharmacokinetics of isoniazid have been studied in children and the median 
elimination half-life of isoniazid is 3.22 hours. The treatment of children with isoniazid has been described and isoniazid 
poorly migrates into the breast-milk. The pharmacokinetics of pyrazinamide have been studied in children and the median 
elimination half-life of pyrazinamide is 3.47 hours and pyrazinamide poorly migrates into the breast-milk. The aim of this 
study is to review the treatment with rifampicin, isoniazid, and pyrazinamide. Rifampicin efficacy and safety, 
pharmacokinetics, treatment, penetration into the cerebrospinal fluid, treatments of meningitis, transfer across the human 
placenta, and migration into the breast milk have been reviewed. The efficacy and safety of isoniazid, the pharmacokinetics 
of isoniazid, and the migration of isoniazid into the breast-milk have been reviewed. The pharmacokinetics of pyrazinamide 
and the migration of pyrazinamide into the breast-milk have been reviewed. 
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Introduction Mycobacterium tuberculosis. Rifampicin enters bacilli in a 
The antituberculosis drugs used in paediatric patients are: concentration-depended manner, achieving steady-state 
rifampicin, isoniazid, and pyrazinamide. The mechanism of concentrations within 15 min. Rifampicin binds to the B 
action for rifampicin is typified by rifampicin action against subunit of DNA-depended RNA polymerase to form a stable 
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drug-enzyme complex. Drug binding suppress chain 
formation in RNA synthesis. Isoniazid enters bacilli by 
passive diffusion. The drug is not directly toxic to the bacillus 
but must be activated to its toxic form within the bacillus by 
catalase peroxidase (KatG), a multifunctional catalase- 
peroxidase. KatG catalyses the production from isoniazid of 
an isonicotinoyl radical that subsequently interacts with 
mycobacterial NAD and NADPD to produce a dozen adducts. 
One of these, a nicotinoyl-NAD isomer, inhibits the activities 
of enoyl acyl carrier protein reductase and B-ketoacyl-acyl 
carrier protein synthase. Inhibition of these enzymes inhibits 
synthesis of mycolic acid, an essential component of the 
mycobacterial cell wall, leading to bacterial cell death. 
Another adduct, a nicotinoyl-NADP isomer, potentially 
inhibits isoniazid (Ki < 1 nM) mycobacterial dihydrofolate 
reductase, thereby interfering with nucleic acid synthesis. 
Other products of KatG activation of isoniazid include 
superoxide H2O2, alkyl hydroperoxides, and the NO radical, 
which may also contribute to the mycobactericidal effect of 
isoniazid. Mycobacterium tuberculosis could be especially 
sensitive to damage from these radicals because the bacilli 
have a defect in the central regulator of the oxidative stress 
response, oxyR. Backup defences against radicals is provided 
by alkyl hydroperoxide reductase (encoded by ahpC), which 
detoxifies organic peroxides. Increased expression of ahC 
reduces isoniazid effectiveness. Pyrazinamide is activated by 
acidic conditions. Several mechanisms of action have been 


proposed. In one model, pyrazinamide passively diffuses into 


pyrazinamide to pyrazinoic acid POA’ (pyrazinoic acid) in its 


dissociated form which is then followed by passive diffusion 
of the POA’ to the extracellular milieu. In an acidic 
extracellular milieu, a fraction of POA’ is protonated to the 
unchanged form, POAH, a more lipid-soluble form that 
renters the bacillus and accumulates due to a deficient efflux 
pump. The Henderson-Hasselbalch equilibrium progressively 
favours the formation of POAH and its equilibration across 
membranes as the pH of the extracellular medium declines 
toward the pKa of pyrazinoic acid, 2.9. The acidification of 
the intracellular milieu is believed to inhibit enzyme function 
and collapse the transmembrane proton motive force, thereby 
killing the bacteria. Inhibitors of energy metabolism or 
reduced energy production states lead to enhanced 
pyrazinamide effect. A specific target of pyrazinamide has 
been proposed to be ribosomal protein S1 (encoded by RpsA) 
in the trans-translation process, so that toxic proteins due to 
stress accumulate and kill the bacteria. In addition, 
pyrazinamide’s target may include an aspartate 
decarboxylase (encoded by pnaD) involved in making 
precursors needed for pantothenate and CoA biosynthesis in 
persistent Mycobacterium tuberculosis [1]. 

Literature search 

The literature search was performed electronically using 
PubMed database as search engine and the following key 
words were used: “rifampicin children”, “isoniazid children” 
and “pyrazinamide children”. In addition, the book: The 


Pharmacological Basis of the Therapeutics [1] has been 


mycobacterial cells, in which Mycobacterium tuberculosis consulted. 
pyrazinamide (encoded by the pncA gene) deaminates 
Results 
Rifampicin 


Rifampicin molecular structure (molecular weight = 822.94 grams/mole) 
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Administration of rifampicin to infants and children [2] 
Oral administration or intravenous infusion of rifampicin to 
treat brucellosis in combination with other antibacterials, 
legionnaire’s disease in combination with other 
antibacterials, serious staphylococcal infections in 
combination with other antibacterials 

Administration to newborns 

Newborns. Give: 5 to 10 mg/kg twice-daily. 
Administration to children 

Children aged 1 to 11 months. Give: 5 to 10 mg/kg twice- 
daily. 

Children aged 1 to 17 years. Give: 10 mg/kg twice-daily 
(maximum per dose = 600 mg twice-daily). 

Oral administration of rifampicin to treat tuberculosis in 
combination with other drugs (intermittent supervised 6- 
mouth treatment) under expert supervision 

Administration to children 

Children. Give: 15 mg/kg thrice-daily (maximum per dose = 
900 mg thrice-daily) for 6 months (initial and continuation 
phases). 

Oral administration of rifampicin to treat tuberculosis in 
combination with other drugs (standard unsupervised 6- 
mounths treatment) 

Treatment of children 

Children with body-weight up to 50 kg. Give: 15 mg/kg 
once-daily for 6 months (initial and continuation phases); 
maximum = 450 mg once-daily) (initial and continuation 
phases). 

Children with body-weight of 50 kg and above. Give: 15 
mg/kg once-daily for 6 months (initial and continuation 
phases); maximum = 600 mg once-daily (initial and 
continuation phases). 

Oral administration of rifampicin to treat congenital 
tuberculosis 

Administration to newborns 

Newborns. Give: 15 mg/kg once-daily for 6 months (initial 
and continuation phases). 

Oral administration of rifampicin for the prevention of 
tuberculosis in susceptible close contacts or those who have 
become tuberculosis positive in combination with isoniazid 
Administration to children 


Children aged 1 month to 11 years with body-weight up 


to 50 kg. Give: 15 mg/kg once-daily for 3 months (maximum 


= 450 mg once-daily) (initial and continuation phases). 
Children aged 1 month to 11 years with body-weight of 50 
kg and above. Give: 15 mg/kg once-daily for 3 months 
(maximum 600 mg once-daily) (initial and continuation 
phases). 

Children aged 12 to 17 years with body-weight up to 50 
kg. Give: 450 mg once-daily for 3 months. 

Children aged 12 to 17 years with body weight of 50 kg 
and above. Give: 600 mg once-daily for 3 months. 

Oral administration of rifampicin for the prevention of 
tuberculosis in susceptible close contacts or those who have 
become tuberculosis positive or who are isoniazid-resistant 
Administration to children 

Children aged 1 month to 11 years with body-weight up 
to 50 kg. Give: 15 mg/kg once-daily for 6 months (maximum 
= 450 mg once-daily). 

Children aged 1 month to 11 years with body-weight of 50 
kg and above. Give: 15 mg/kg once-daily for 6 months 
(maximum = 600 mg once-daily). 

Children aged 12 to 17 years with body-weight up to 50 
kg. Give: 450 mg once-daily for 6 months. 

Children aged 12 to 17 years with body-weight of 50 kg 
and above. Give: 600 mg once-daily for 6 months. 

Oral administration of rifampicin for the prevention of 
secondary case of Haemophilus influenzae type b disease 
Administration to children 

Children aged 1 to 2 months. Give: 10 mg/kg once-daily for 
4 days. 

Children aged 3 months to 11 years. Give: 20 mg/kg once- 
daily (maximum per dose = 600 mg once-daily) for 4 days. 
Children aged 12 to 17 years. Give: 600 mg once-daily for 
4 days. 

Oral administration of rifampicin for the prevention of 
secondary case of meningococcal meningitis 

Treatment of newborns 

Newborns. Give: 5 mg/kg twice-daily for 2 days. 
Treatment of children 

Children aged 1 to 11 months. Give: 5 mg/kg twice-daily 
for 2 days. 

Children aged 1 to 11 years. Give: 10 mg/kg twice-daily for 
2 days. 
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Children aged 12 to 17 years. Give: 600 mg twice-daily 
for 2 days. 

Oral administration of rifampicin to treat pruritus to 
cholestasis 

Administration to children 

Children. Give 5 to 10 mg/kg once-daily (maximum per dose 
= 600 mg once-daily). 

Efficacy and safety of rifampicin in children 

Treatment with rifampicin, at dose of 15 mg/kg once-daily for 
4 months, effectively and safe treats tuberculosis in children 
[3]. Rifampicin, administered at a dose of 10 to 20 mg/kg 


once-daily, is safe and effective in ameliorating 


uncontrollable pruritus in children with persistent cholestasis 
[4]. 


Pharmacokinetics of rifampicin in infants 


Smith et al. [5] studied the pharmacokinetics of rifampicin in 
22 infants with a gestational age of 26 weeks (range, 23 to 
41), and with postnatal age of 10 days (range, 0 to 84), and 
rifampicin was administered intravenously at a dose of 8 
mg/kg once-daily in infants with a postnatal age < 14 days 
and at a dose of 15 mg/kg once-daily to infants with a 
postnatal age > 14 days. Table 1 summarizes the 
pharmacokinetic parameters of rifampicin which have been 


obtained in these infants. 


Table 1: Pharmacokinetic parameters of rifampicin which have been obtained in 22 infants. Values are the median and (range), by 


Smith et al. [5]. 


Median and (range) 


Parameter 


PNA < 14 days (N= 14) 


PNA > 14 days (N =7) 


Total body clearance (L/h) 


0.111 (0.062 — 0.549) 


0.311 (0.120 — 0.772) 


Total body clearance (L/h/kg) 


0.098 (0.055 — 0.223) 


0.244 (0.129 — 0.328) 


Distribution volume (L) 1.5 (0.712 — 4.30) 6.7 (3.4 — 8.2) 
Distribution volume (L/kg) 1.10 (0.839 — 1.90) 1.10 (0.676 — 1.40) 
Elimination half-life (h) 7.1 (3.0 — 23.9) 3.5 (1.9 —6.5) 


PNA = postnatal age. 


This table shows that the total body clearance and the 
elimination half-life are dependent by the postnatal age. The 
median distribution volume is similar to the water volume and 
rifampicin is slowly eliminated. The median elimination half- 
life of rifampicin is double in infants with a postnatal age < 
14 days than in infants with a postnatal age > 14 days. 
Rifampicin is eliminated mainly by renal route and renal 
function increases with infant maturation. This consideration 
explains the longer elimination half-life in infants with a 
postnatal age of < 14 days than that in infants with a postnatal 
age > 14 days. In addition, there is a remarkable 
interindividual variability in the pharmacokinetics and this 
variability is accounted by a wide variation of infant age and 
disease. 

Treatment of children with rifampicin 

Rifampicin, administered at a dose of 10 mg/kg once-daily, 
effectively and safe treats children with latent tuberculosis 


[6]. Rifampicin is more effective than placebo in the 


treatment of infection caused by Haemophilus influenzae 
type b [7]. Chemoprophylaxis, with a single once-daily dose 
of 15 mg/kg of rifampicin, effectively and safe treats leprosy 
in children [8]. 

Penetration of rifampicin in the cerebrospinal fluid (CSF) 
In children with tuberculosis meningitis the concentration of 
rifampicin in the CSF is > 0.5 pg/ml following the 
administration of rifampicin at a dose of 600 mg once-daily 
[9]. Rifampicin peak CSF concentrations, obtained 1 hour 
after the end of the infusion (600 mg once-daily), ranges from 
0.57 to 1.24 ug/ml (median, 0.73 ug/ml) [10]. 

Treatment of meningitis with rifampicin 

Rifampicin, administered at a dose of 600 mg once-daily, 
decreases the risk of mortality in children with tuberculous 
meningitis [11]. Rifampicin, administered at a dose of 20 
mg/kg once-daily, effectively treats tuberculous meningitis 
[12]. Intraventricular rifampicin, administered at a dose of 20 


mg/kg once-daily, is highly effective in treatment of severe 
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tuberculous meningo-encephalitis [13]. 

Placental transfer of rifampicin 

The transfer of rifampicin across the human placenta was 
studied using the perfusion of 7 placentas. The clearance 
indices of rifampin at maternal concentrations of 1.0 and 10.0 
ug/ml are 0.12+05 and 0.12+0.11, respectively. Thus, 


rifampicin poorly crosses the human placenta [14]. 


After a rifampicin single oral dose of 450 mg, the 


Migration of rifampicin into the breast-milk 


concentration of rifampicin in the milk ranges from 3.4 to 4.9 
ug/ml. Thus, rifampicin poorly migrates into the breast-milk 


[15]. 


Isoniazid 


Isoniazid molecular structure (molecular weight = 137.139 grams/mole) 


Administration of isoniazid to infants and children [16] 
Oral administration or intravenous injection of isoniazid to 
treat tuberculosis in combination with other drugs (standard 
unsupervised 6-month treatment) 

Administration to children 

Children. Give: 10 mg/kg once-daily (maximum per dose = 
300 mg once-daily for 6 months) (initial and continuation 
phases). 

Oral administration or intravenous injection of isoniazid to 
treat tuberculosis in combination with other drugs 
(intermittent supervised 6-month treatment) under expert 
supervision 

Administration to children 

Children. Give: 15 mg/kg thrice-weekly (maximum per dose 
= 900 mg thrice-daily) for 6 months (initial and continuation 
phases). 

Oral administration or intravenous injection of isoniazid to 
treat congenital tuberculosis in combination with other drugs 
Administration to newborns 

Newborns. Give: 10 mg/kg once-daily for 6 months (initial 
and continuation phases). 

Oral administration or intramuscular injection or intravenous 


injection of isoniazid for the prevention of tuberculosis in 


susceptible close contacts or those who have become 
tuberculin positive 

Administration to newborns 

Newborns. Give: 10 mg/kg once-daily for 6 months (initial 
and continuation phases). 

Administration to children 

Children aged 1 month to 11 years. Give: orally 10 mg/kg 
once-daily (maximum per dose = 300 mg once-daily), 
alternatively give orally 10 mg/kg once-daily (maximum per 
dose = 300 mg once-daily) for 3 months, to be taken in 
combination with rifampicin. 

Children aged 12 to 17 years. Give: 300 mg once-daily for 
6 months, alternatively give 300 mg orally for 3 months, to 
be taken in combination with rifampicin. 

Efficacy and safety of isoniazid in children 

Isoniazid, administered at a dose of 10 mg/kg once-daily to 
children, effectively and safe treats tuberculosis [17]. 
Isoniazid, administered at a daily dose of 15 mg/kg, is safe 
and well-tolerated in HIV-infected children on concomitant 
antiretroviral therapy [18]. 

Pharmacokinetics of isoniazid in children 

Phaisal et al. [19] studied the pharmacokinetics of isoniazid 


in 12 children aged 3.8 years (range, 2.1 to 4.9), weighing 
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16.4 kg (range, 10.2 to 29.0), and isoniazid was administered 
orally at a dose of 25 mg/kg once-daily (range, 21.7 to 26.8). 


Table 2 summarizes the pharmacokinetic parameter of 


isoniazid obtained in these children. 


Table 2: Pharmacokinetic parameters of isoniazid which have been obtained in 12 children. Values are the median and (range), by 


Phaisal et al. [19]. 


Parameter Value % Coefficient of variation 
Tmax (h) 1.00 (083 — 2.08) 37 
Peak conc. (mg/ml) 17.65 (7.58 — 22.23) 41 
AUCo.24h (mg*h/L) 78 (46 — 103) 40 
Distribution volume/F (L/kg) 1.37 (0.84 — 3.17) 51 
Total body clearance (L/h/kg) | 0.31 (0.25 — 0.51) 25 
Elimination half-life (h) 3.22 (1.86 — 4.92) 29 
Renal clearance (L/h) 1.65 (0.93 — 3.04) 45 


Tmax = time to reach the peak concentration. AUC = area under the concentration-time curve. F = bioavailability. 


This table shows that isoniazid is rapidly absorbed following 
oral dosing as the median time to reach the peak concentration 
is 1.0 hours, the median distribution volume of isoniazid is 
similar to the water volume, isoniazid is slowly eliminated as 


the median elimination half-life is 3.22 hours, and the renal 


clearance is higher than the total body clearance. In addition, 
there is a remarkable interindividual variability in the 
pharmacokinetic parameters and this variability is accounted 


by the wide variation in child age and disease. 


Table 3: Relationship between arylamine N-acetyltransferase 2 phenotype and isoniazid pharmacokinetic parameters. Values are 


the median and (range), by Phaisal et al. [19]. 


Parameter 


Rapid and intermediate acetylator phenotypes (N = 6) 


Slow acetylator phenotype (N = 8) 


Tmax (h) 


1.08 (1.00 — 2.08) 


1.00 (0.83 — 1.92) 


Peak conc. (mg/L) 


17.11 G17 =216) 


18.82 (7.58 — 22.23) 


AUCo.24 h (mg*h/L) 


76 (46 — 103) 


87 (46 — 93) 


Distribution volume (L/kg) 


1.47 (0.84 — 2.98) 


1.24 (0.89 —3.17) 


Total body clearance (L/h/kg) 


0.32 (0.25 —0.51) 


0.30 (0.26 — 0.46) 


Elimination half-life (h) 


3.30 (1.86 — 4.92) 


3.29 (1.94 — 4.83) 


Renal clearance (L/h) 


1.93 (1.06 — 3.04) 


1.23 (0.93 — 2.35) 


Tmax = time to reach the peak concentration. AUC = area under the concentration-time curve. 


This table shows that isoniazid pharmacokinetic parameters 
are independent by arylamine N-acetyltransferase 2 
phenotype. 

Treatment of children with isoniazid 

Isoniazid, administered at a dose of 15 mg/kg once-daily, 
reduces the risk of developing tuberculosis in children [20]. 
Younger children require higher doses of isoniazid per 
kilogram of body-weight to achieve isoniazid concentrations 
similar to those in adults and a daily isoniazid dose of 8 to 12 


mg/kg is recommended in children [21]. Chemotherapy with 


isoniazid, administered at a dose of 20 mg/kg once-daily, 
successfully treats tuberculosis in children [22]. 

Migration of isoniazid into the breast-milk 

A lactating woman was given an isoniazid single oral dose of 
300 mg. Breast-milk was collected at various times during the 
next 24 hours. Peak isoniazid milk concentration of 16.6 
ug/ml occurs at 3 hours after the dose and the half-life of 
isoniazid in milk is 5 hours [23]. Seven lactating women 
received isoniazid orally at a dose of 300 mg once-daily for 


at least 34 days. Blood and milk samples were collected at 0, 
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1, 2, 3, and 4 hours after the dose and isoniazid peak 
concentration in milk ranges from 2 to 6.7 ug/ml which 


occurs | hour after the dose and isoniazid milk concentration 


drops by about half at 4 hours after the dose [24]. These 


results indicate that isoniazid poorly migrates into the breast- 


milk. 


Pyrazinamide 


N 


N 


Pyrazinamide molecular structure (molecular weight = 123.113 grams/mole) 


Administration of pyrazinamide to infants and children 
[25] 

Oral administration of pyrazinamide to treat tuberculosis, in 
combination with other drugs (standard unsupervised 6- 
months treatment) 

Administration to children 

Children with body-weight up to 50 kg. Give: 35 mg/kg 
once-daily for 2 months (initial phase) (maximum = 1.5 
grams once-daily). 

Children with body-weight of 50 kg and above. Give: 35 
mg/kg once-daily for 2 months (initial phase) (maximum = 2 
grams once-daily). 

Oral administration of pyrazinamide to treat tuberculosis, in 
combination with other drugs (intermittent supervised 6- 
months treatment) under expert supervision 

Administration to children 

Children with body-weight up to 50 kg. Give: 50 mg/kg 


thrice-weekly (maximum per dose = 2 grams thrice-weekly) 


thrice-weekly (maximum per dose = 2 grams thrice-weekly) 
for 2 months (initial phase). 

Children with body-weight of 50 kg and above. Give: 50 
mg/kg thrice-weekly (maximum per dose = 2.5 grams thrice- 
weekly) for 2 months (initial phase). 

Oral administration of pyrazinamide to treat congenital 
tuberculosis, in combination with other drugs 
Administration to newborns 

Newborns. Give: 35 mg/kg once daily for 2 months (initial 
phase). 

Pharmacokinetics of pyrazinamide in children with 


tuberculosis 


Zhu et al. [26] studied the pharmacokinetics of pyrazinamide 
in 21 children aged 4 years (range, 1.3 to 15.4) and weighting 
16 kg (range, 8.5 to 59.0) and pyrazinamide was administered 
orally at a dose 250 mg (range, 125 to 2,000) once-daily or 
1,125 mg (range, 750 to 1,500) thrice-weekly. 


Table 4: Pharmacokinetic parameters of pyrazinamide which have been obtained in 21 children. Values are the median and 


(range), by Zhu et al. [26]. 


Parameter Value 

0.20 (0.02 — 0.47) 
1.02 (0.11 — 6.98) 
10.9 (2.15 — 53.82) 
0.75 (0.15 — 1.62) 
1.95 (0.51 — 12.6) 
0.13 (0.015 — 0.66) 
3.47 (1.47 — 34.65) 


Elimination-rate constant (h‘!) 


Absorption-rate constant (h"!) 


Distribution volume/F (L) 


Distribution volume/F (L/kg) 
Total body clearance/F (L/h) 
Total body clearance/F (L/h/kg) 
Elimination half-life (h) 


F = bioavailability. 
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This table shows that pyrazinamide is rapidly absorbed as the 
median absorption-rate constant in 1.02 h™, the median 
distribution volume is similar to the water volume, and 
pyrazinamide is slowly eliminated as the median elimination- 
rate constant and the median elimination half-life are 0.20 h7 
and 3.47 hours, respectively. 

Migration of pyrazinamide into the breast-milk 

One lactating woman received | gram orally of pyrazinamide 
and the peak concentration of pyrazinamide in the milk is 1.5 
ug/ml [27]. This result indicates that pyrazinamide poorly 


migrates into the breast-milk. 


Discussion 


The antituberculosis drugs used in paediatric patients are: 
rifampicin, isoniazid, and pyrazinamide. The treatment of 
infants and children with rifampicin, isoniazid, and 
pyrazinamide has been extensively reviewed. The efficacy 
and safety of rifampicin have been reported in children [3,4]. 
The pharmacokinetics of rifampicin have been studied in 
infants and the median elimination half-life is 7.1 hours in 
infants with a postnatal age < 14 days and 3.5 hours in infants 
with a postnatal age > 14 days [5]. Rifampicin is eliminated 
mainly by renal route and the renal function improves with 
infant maturation. Rifampicin treats children with latent 
tuberculosis [6], children infected by Haemophilus influenzae 
type b [7], and children with leprosy [8]. Rifampicin 
penetrates into the cerebrospinal fluid [9,10] and treats 
tuberculosis meningitis [11,12] and tuberculous meningo- 
encephalitis [13]. Rifampicin is poorly transferred across the 
human placenta [14] and poorly migrates into the breast-milk 
[15]. The efficacy and safety of isoniazid have been described 
in children [17,18]. The pharmacokinetics of isoniazid have 
been studied in children and the median elimination half-life 
of isoniazid is 3.22 hours [19]. The treatment of children with 
isoniazid has been described [20-22], isoniazid, administered 
at a dose of 15 mg/kg once-daily, treats tuberculosis [20], 
younger children require higher doses of isoniazid than adults 
to achieve isoniazid concentrations similar to those in adults 
and a daily isoniazid dose of 8 to 12 mg/kg is recommended 
in children [21], isoniazid treats tuberculosis in children [22], 
and isoniazid poorly migrates into the breast-milk [23,24]. 


The pharmacokinetics of pyrazinamide have been studied in 


children with tuberculosis and the median elimination half- 


life is 3.47 hours [26], and pyrazinamide poorly migrates into 
the breast-milk [27]. 

In conclusion, the antituberculosis drugs used in paediatric 
patients are: rifampicin, isoniazid, and pyrazinamide. The 
treatment of children with rifampicin, isoniazid, and 
pyrazinamide has been extensively reviewed. The efficacy 
and safety of rifampicin have been reported in children. The 
pharmacokinetics of rifampicin have been studied in infants 
and the median elimination half-life of rifampicin is longer in 
children with a postnatal age < 14 days than in infants with a 
postnatal age > 14 days. Rifampicin penetrates into the 
cerebrospinal fluid and treats tuberculous meningitis and 
tuberculous meningo-encephalitis. Rifampicin poorly crosses 
the human placenta and poorly migrates into the breast-milk. 
The efficacy and safety of isoniazid have been reported in 
children. The pharmacokinetics of isoniazid have been 
studied in children and the median elimination half-life of 
isoniazid is 3.22 hours, and isoniazid poorly migrates into the 
breast-milk. The pharmacokinetics of pyrazinamide have 
been studied in children with tuberculosis, the median 
elimination half-life of pyrazinamide is 3.47 hours, and 
pyrazinamide poorly migrates into the breast-milk. The aim 
of this study is to review the clinical pharmacology of 
rifampicin, isoniazid, and pyrazinamide in children. 
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